We used the magneto-dipole radiation mechanism for the braking of radio pulsars to calculate the new values of magnetic inductions at the surfaces of neutron stars. For this aim we estimated the angles β between the rotation axis and the magnetic moment of the neutron star for 376 radio pulsars using three different methods. It was shown that there was the predominance of small inclinations of the magnetic axes. Using the obtained values of the angle β we calculated the equatorial magnetic inductions for pulsars considered. These inductions are several times higher as a rule than corresponding values in the known catalogs.
Introduction
It is common accepted that braking of pulsars is caused by the magneto-dipole radiation of the rotating magnetic star. In this case the rate of losses of the neutron star rotation energy can be equated to the power of its magneto-dipole radiation:
where I is the moment of inertia of the neutron star, Ω -the angular speed of its rotation, µ -its magnetic moment, β -the angle between the rotation axis and the magnetic moment, c -speed of light. For standard parameters of neutron stars: masses of order of the solar mass (2 × 10 33 g) and radii R of order of 10 6 cm we can put I = 10 45 g × cm 2 . For the magnetic moment we have
Here B P is the magnetic induction at the magnetic pole, B eq ? the induction at the magnetic equator. Instead of Ω the rotation period P = 2π/Ω is usually measured and we can obtain from (1) and (2):
P sin 2 β = 3Ic 3 PṖ 2π 2 R 6 = 4.1 × 10 39 PṖ .
This equality is used usually to calculate magnetic inductions of pulsars assuming that sin β = 1 for all objects. The known catalogs (see, for example Manchester et al., 2005) contain as a rule B eq instead of B P . Here we propose to decline the assumption on the constancy of sin β and use some estimations of this parameter to calculate more accurate values of pulsar magnetic inductions.
Methods of estimations of the angles between magnetic and rotation axes
In a number of our works (Malov & Nikitina, 2011a ,b, 2013 ) some methods for calculations of the angle β have been put forward and applied to some catalogs of pulsars (Keith et cos θ = cos β cos ζ + sin ζ sin β cos Φ P ,
tan ψ = sin β sin Φ sin ζ cos β − cos ζ sin β cos Φ .
Here ζ is the angle between the line of sight and the rotation axis, θ -the angular radius of the emission cone, Φ P -a half of the angular width of the observed pulse, ψ -the position angle of the linear polarization, Φ -longitude.
Suggestion on the equality of angles ζ and β
The simplest case for the calculations of the angle β is realized when the line of sight passes through the center of the emission cone, i.e. ζ = β.
In this case we can use the dependence of the observed pulse width W 10 at the 10% level on the rotation period and determine the lower boundary in the corresponding diagram to obtain θ = W 10min 2 .
As the result we have from (4), (5) and (7) (Malov & Nikitina, 2011a) :
The values of angles calculated by this method are denoted as β 1 and given in the Table 1 .
Taking into account polarization data
Usually polarization measurements are made inside the pulse longitudes only. In this case we can use the maximal derivative of the position angle. From (5) we have
We can obtain from the dependence of W 10 on P by the least squares method The third equation for the calculations of the angle β is (4) . From these three equations we obtain
Here
We can transform the equation (9) to the following form
Then finding the value of y from the equation (11) we can calculate β from (13).
We have calculated values of β by this method and list them in the Table 1 as β 2 . Here we correct the misprint in the equation (11) made in our papers (Malov & Nikitina, 2011a ,b, 2013 ).
Using position angles and shapes of average profiles
There is an additional way to calculate angles β. This way uses observable values of position angles and shapes of average profiles for individual pulsars. In this case, original equations form the closed system for calculations of the angles θ, ζ and β:
As the observed pulsar profiles have various forms, the coefficient n has a different value depending on a profile structure. We put arbitrary the following values of n (Fig.1) . If the ratio of the intensity I 0 in the center of the pulse to the maximal intensity I max is zero then n = ∞. For I 0 /I max < 1/2 n = 4, I 0 /I max = 1/2 n = 2, I 0 /I max > 1/2 n = 3/2, and for I 0 /I max ≈ 1 n = 5/4. It is worth noting that the solution of the system (14) can be obtained numerically for any value of n.
For example, if n = 4, the solution for y = cos ζ can be obtained from the equation:
at n = 2:
at n = 3/2:
at n = 5/4:
This method gives angles β 3 (see the Table 1 ). For some pulsars calculations were made by one method only. When it was possible we used two or all three methods. In these cases, the mean value of the angle β has been calculated. The resulting values β are listed in the & Manchester, 1988) carried out calculations of the angle β earlier for the shorter samples of pulsars using some additional assumptions.
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Calculations of magnetic inductions
Now we know values of β and can use the formula (3) to calculate magnetic inductions B s at the surface of the considered pulsars:
The results are given in the Table 2 . The seventh column contains equatorial magnetic inductions from the catalog (Manchester et al., 2005) calculated using sin β = 1. As we can see our values several times higher than those from the catalog. This effect has been expected, because sin β < 1 always. Fig.3 shows the distribution of our calculated inductions. For the comparison we put in this figure the similar distribution for the values from the catalog (Manchester et al., 2005) . The ratios of these quantities are given in the last column of the Table  2 , the mean ratio is B calc /B s = 5.
The analysis of distributions in Fig.3 shows that they can be described well by the following approximations: 5 Acknowledgements
